Introduction
============

Degenerative joint disease, also known as osteoarthrosis or osteoarthritis, is one of the most frequent pathological processes of the human species and is considered a growing public health problem[@B1]. It is a chronic disease that mainly affects the joints of the knee, hip, hands and spine[@B1][@B2]. Osteoarthritis may affect the population in general, however, it presents greater prevalence in women and the elderly[@B1][@B2]. It affects approximately 12% of the adult population in the US and also around 4% of the Brazilian population[@B3]. The prospects for 2020 are dimmer: osteoarthritis has the potential to transform itself into the 7th most prevalent disease in the world population[@B4].

The diagnosis, treatment and prognosis of osteoarthritis are at present restricted to clinical evaluations based on signs and symptoms and imaging-based evaluations[@B5]. This purely medical approach, however, no longer corresponds to the complexity of the impact osteoarthritis has on the health of those who have the disease. Specifically in the knees, the disease is progressive and has the capacity to produce pain, inflammation and joint destruction, with consequent limitations in the range of movement and loss of ability to walk[@B3][@B5]. As the disease advances, patients\' functional limitations tend to worsen. Therefore, due to limited joint range and pain, daily living activities of these individuals are more compromised, which generates harm in work, leisure and social relationships, resulting in an important decrease in their quality of life (QOL)[@B3][@B5][@B6][@B7].

QOL can be evaluated in one of two ways: 1) by means of a generic instrument that would identify the impact of the disease on a patient\'s general health or 2) by means of a specific instrument that would only measure the impact of the disease on the domains of QOL affected directly by the disease itself. Various studies have demonstrated that the loss of QOL of a person with knee osteoarthritis may be a direct consequence of reduced mobility, increased pain, muscle imbalance and restriction of overall functionality[@B5][@B8][@B9]. However, few studies have sought to determine the impact of a patient\'s general functional independence (FI) on the general health-related QOL in this important chronic disease[@B9][@B10].

The Medical Outcomes Study 36--Item Short Form Health Survey (SF-36) is the most commonly used generic instrument for assessing QOL all over the world and the Barthel index is one of the most widely used rating scales for measurement of general FI in patients with neuromuscular and musculoskeletal conditions, as especially recommended for elderly people[@B11],[@B12]. Therefore, the aim of our study was to verify the association between FI and QOL in patients with knee osteoarthritis using both generic questionnaires and to investigate correlations between these two clinical variables.

Materials and Methods
=====================

1. Type of Study
----------------

We conducted a sectional, descriptive and analytical study with a sample composed of 93 patients who were attended in the outpatient clinic of Knee Surgery Service of the Hospital in the period from December 2012 to May 2013. The individuals were recruited by non-probabilistic sampling of the sequential type from among those who met the inclusion criteria of the study.

2. Sampling and Ethical Aspects
-------------------------------

The inclusion criteria were: patients with a diagnosis of (unilateral or bilateral) osteoarthritis of the knee and age between 40 and 70 years. Patients excluded were those with cognitive incapacity, who had undergone previous knee surgery, and persons who presented other associated diseases of the osteoarticular system (rheumatic diseases, osteometabolic diseases, etc.) and chronic and degenerative diseases that could interfere with the QOL and FI of the subjects, such as neoplasms, cardiopathies, and Parkinson\'s disease. The sample size was determined based on an estimate of 37% of prevalence for functional dependence[@B10], adopting an alpha of 0.05 and sampling error of 10%. In this case, the estimated number was 93 individuals.

The patients were initially attended by an assistant physician and the procedure was adopted according to the clinical criteria of the service, and did not suffer any interference with the research protocol. After this, the subjects were referred for inclusion in the study. The patients who understood the research objectives and agreed to participate were included after signing the informed consent term. The research protocol was approved by the Research Ethics committee of the Hospital and in accordance with the Helsinki Declaration of 1975, revised in 2000.

3. Procedures
-------------

The subjects enrolled in the research were evaluated using data collected from their record charts and the specific instruments of the study. The general and clinical data were collected by a questionnaire containing the sociodemographic data of interest, such as gender, age, race, marital status, religion, profession, educational level, occupation, medical diagnosis and time of disease.

After collection of these data, arthrosis of the knee was carefully evaluated and classified by an orthopedic specialist of the Brazilian Society of Knee Surgery. Osteoarthritis of the knee was stratified based on the radiographic status according the classification of Ahlbach[@B13], which is most widely used in the specialty of orthopedics. For this purpose, radiographs of the affected knee were taken with monopodal support in the anteroposterior and profile incidences. The knees were stratified according to the degree of arthrosis, ranging from grade I (slight arthrosis with joint space narrowing) up to grade V (severe arthrosis with joint subluxation), taking into account the most severely affected knee.

For evaluation of the patient\'s overall FI, the Barthel index was used[@B11][@B12][@B14]. This index evaluates the subject\'s level of independence for performing ten basic activities of daily living, namely, eating, personal hygiene, use of toilet, bathing, dressing and undressing, sphincter control, deambulation, transfer from chair to bed and climbing up and down stairs[@B14]. The Barthel index is one of the most widely used generic rating scales for measurement of activity limitations in patients with neuromuscular and musculoskeletal conditions, as especially recommended for functional assessment of elderly people. The activities are assessed on a scale of four categories classified as 0 to 15 or 0 to 3 points, and the patients can score a maximum of 100 points in the former case or 20 points in the latter. Patients can be classified into the following categories: independent or functionally independent (20 points); slightly dependent (range, 15 to 19 points); moderately dependent (range, 10 to 14 points); and severely dependent (range, 0 to 9 points)[@B11][@B12][@B14].

Evaluation of the patient\'s QOL was measured by means of the SF-36 questionnaire and the SF-36[@B15]. The instrument is composed of 36 items grouped into 8 domains: functional capacity (or physical function), physical aspects (or role-physical), pain (or bodily pain), general state of health, vitality, social aspects (or social function), emotional aspects (or role-emotional) and mental health. For each subject and for each of the eight domains, a score was obtained by applying a measurement scale with values ranging from 0 (most compromised) to 100 (uncompromised)[@B15].

Both the Barthel index and the SF-36 were applied by the researchers themselves, in the form of a structured interview, with the questions being read by the researcher, seeking to obtain maximum responses.

4. Statistical Analysis
-----------------------

The data obtained were presented in frequency distribution tables in the case of discrete variables and in mean and standard deviation in the case of continuous variables. For the purpose of analysis, the followings were considered independent variables: age, gender, marital status, religion, race, educational level, main occupation, profession and medical diagnosis. The variable adopted as dependent was the QOL measured by the SF-36 questionnaire. The association between the dependent variable and independent variables was evaluated by the Chi-square test in the case of discrete variables (or Fisher test when pertinent) or by the *t*-test in the case of continuous variables. To evaluate the correlation between the QOL and the variables of interest, the Pearson correlation coefficient was used. In all cases, an alpha of 0.05 was adopted for statistical significance.

Results
=======

The mean age of the patients was 60 years (range, 54.0 to 69.5 years) with 69 (74.2%) subjects being the female gender and 24 (25.8%) the male gender. With regard to the marital status, 42 (42.5%) individuals were married. Sixty-seven (72%) patients belonged to the Catholic religion and 40 (45.4%) had an educational level of up to complete primary schooling. Thirty-six (38.7%) patients were black, followed by mulattoes (34 patients, 36%) and Caucasians (23 patients, 24.7%) ([Table 1](#T1){ref-type="table"}).

Regarding the FI of the patients, 32 (34.3%) were found to be independent, with the remaining patients categorized as either slightly dependent (53 patients, 57.1%) or moderately dependent (8 patients, 8.6%). None of them had independence alterations related to their sphincter control (bladder or bowel). Of the total sample, 64 (68.8%) were retired and 29 (31.1%) were still actively working. Only 20 patients had unilateral disease. With respect to the degree of arthrosis, the patients were distributed as follows: grade I, 8 (8.6%); grade II, 19 (20.4%); grade III, 17 (18.3%); grade IV, 30 (32.3%); and grade V, 19 (20.4%). With regard to the time of arthrosis, the sample presented a mean time of 5 years, ranging in the interval from 2 to 10 years ([Table 2](#T2){ref-type="table"}).

There was no significant correlation of FI with age (p=0.114), bilaterality (p=0.342), and time of diagnosis (p=0.092). However, there was a significant correlation between the degree of osteoarthritis and FI (p=0.012). Therefore, 77.8% of grade I patients were completely independent while only 33.3% of grade IV patients were considered to be in the same level. When compared, individuals considered dependent or independent presented statistically significant difference in all of the functional domains of the QOL scale of the SF-36 ([Table 3](#T3){ref-type="table"}). From these data, a correlation was found between the QOL, FI and grade of arthrosis. The correlation between FI and QOL was shown to be statistically significant with respect to the all domains of the SF-36. The strongest correlation with FI was noted for functional capacity (physical function), followed by the domains of pain (bodily pain) and mental health ([Table 4](#T4){ref-type="table"}). With regard to the degree of arthrosis, the correlation was not statistically significant ([Table 5](#T5){ref-type="table"}).

Discussion
==========

Our results demonstrated that the functionality of the patient with osteoarthritis of the knee was associated with low QOL in all domains of the SF-36 questionnaire especially in pain (bodily pain), functional capacity (physical function) and mental health domains. There was also statistically significant positive correlation between the variable of FI and all the QOL domains; the more the FI was impaired, the lower the QOL was. The highest correlations were observed in pain, functional capacity, and mental health domains. The severity of osteoarthritis, however, was not correlated with significant loss of QOL in any domain.

Osteoarthrosis of the knees is considered a chronic disease capable of producing remarkable functional limitations associated with pain. These two elements would consequently be capable of explaining reduced QOL in patients who present with osteoarthritis of the knee[@B6][@B7][@B16][@B17][@B18]. The elderly are especially susceptible to a reduction in FI. Most of the large studies have systematically confirmed the association between the loss of QOL and osteoarthrosis of the knee, and also shown a relationship with pain and functional capacity domains[@B6][@B7][@B19].

Seventy-four percent of our patients were women with a median age of 60 years. It has been known that sarcopenia and low levels of physical activity lead to weakness and imbalance of the knee joint from the age of 60 years, affecting the individual\'s functional activity[@B8][@B10][@B20]. Our findings, therefore, confirm the fact that patients with osteoarthrosis of the knee (women over the age of 65 years in our study) with pain and impaired functional capacity suffer from diminished QOL.

It is estimated that 64% of the patients with OA suffer from important pain in the knees, and 98.6% of these patients present with morning rigidity with accentuated difficulties in performing the activities of daily life[@B21]. Alves and Bassitt[@B10] found that half of their patients with OA reported intense or very intense pain when climbing up and down stairs and performing domestic tasks; a major portion of their patients complained of rigidity associated with moderate difficulty of physical function. They also described that the greatest reductions in QOL were strongly associated with the loss of FI[@B10]. Watanabe et al.[@B17] demonstrated that worsening mobility of the knee is a factor sufficient to cause a reduction in the physical function of patients with OA, with the lower level of physical activity and higher energy expenditure also being the main factors negatively correlated with the QOL[@B17].

In our study, radiographic severity was not correlated with QOL or with the FI of patients. Although our finding is in disagreement with those of some studies that have evaluated these two variables[@B22][@B23], the majority of authors agree that pain and incapacity are the main predictors of QOL irrespective of radiographic severity[@B22][@B23][@B24]. In the study of Creamer et al.[@B22], there was no correlation between FI and the degree of OA or severity of radiographic alterations; however, there was a correlation between FI and pain, with pain being the only isolated predictive factor for FI in the multivariate model.

The QOL has become relevant and begun to influence treatment decisions and therapeutic procedures in patients with OA of the knee. Pain relief, restoration of function and improvement in general QOL have become parts of the evaluation of OA as indicators of the efficiency and impacts of the treatment of patients with severe disease[@B20][@B22][@B23]. However, only relief of pain has been reported as a consistent predictor associated with improvement of QOL in multivariate analysis[@B25], which could have decreased the importance of improvement in mobility, function capacity, and ability for daily living activities.

The current study points out that FI continues to represent a crucial role for patients with knee OA. The strong correlation between FI and pain shows that these two variables are strongly associated. Our findings demonstrated that functional capacity is even more important than the severity of osteoarthritis. Therefore, mobility and function should be included in the evaluation of patient satisfaction with osteoarthritis treatment, especially in severe cases subjected to total knee arthroplasty.

In our study, we used two generic questionnaires, one for the assessment of the QOL and the other for functional limitation. The fact of not using specific questionnaires may have diminished the sensitivity to detect specific impacts of osteoarthrosis of the knee. In spite of this limitation, the majority of studies that have evaluated incapacity in OA of the knee have also used generic questionnaires and reflected the general quality of health or health-related QOL to a greater extent than the patient\'s function. In contrast, in our study, we used an associated questionnaire with a specific focus on the overall function of the individuals. The sample size may not have been adequate for the analysis of subgroups of QOL, or adequate for the multiple analyses that would be possible by the diverse independent variables such as underlying disease. Studies with a larger sample size must be the objective of other researches with this specific purpose.

We may say that the original contribution of our study to osteoarthrosis of the knee was the fact that we conducted an in-depth evaluation of the association and correlation existent between QOL and FI. Our data showed a strong association between QOL and functional capacity, also demonstrating a negative correlation between the FI and all the QOL domains. These findings emphasize the clinical significance and importance of functional evaluation in patients suffering from knee osteoarthritis.

Conclusions
===========

We conclude that general FI is directly associated with QOL; therefore, knee osteoarthritis has a large negative impact on both patient\'s daily living activities and their expectations on the treatment results. The strong correlation between these two variables also demonstrates that FI positively affects QOL.
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SF-36: Medical Outcomes Study 36--Item Short Form Health Survey.
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SF-36: Medical Outcomes Study 36--Item Short Form Health Survey.
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SF-36: Medical Outcomes Study 36--Item Short Form Health Survey.
